PATENT ABSTRACTS OF JAPAN 



(1 l)PubUcation number : 03-007571 
(43)Date of publication of application : 14.01.1991 


(51)Int.Cl. 


C12M 1/00 




C12N 15/10 




C12Q 1/68 


(21) Application number : 

(22) Date of filing: 


02-022293 (71)Applicant : EASTMAN KODAK CO 

02.02.1990 (72)lnventor : SCH^^[PEaLSKY PAUL N 

SEABERG LEONARD J 
WELLMAN JEFFREY ALLEN 
HINCKLEY CHARLES CULLIS 
DONISH WILLIAM H 
FINDLAYJOHNB 



(30)Priority 

Priority number : 89 306735 Priority date : 03.02.1989 Priority country : US 
89 339923 17.04-1989 US 



(54) CONTAINMENT CUVETTE FOR PCR AND USAGE THEREOF 

(57)Abstract: 

PURPOSE: To amplify and detect a nucleic acid material without contaminating the environment by 
combining a reaction chamber containing the nucleic acid material and amplification reagents, a 
circulating means, housing chamber(s), and a means for linking compartment wall fluid-fashion 
together so as to make a specific action. 

CONSTITUTION: In this disposable type, closed curvette designed to conduct the amplification and 
detection of a nucleic acid material, there are equipped a plurality of compartments including a 
reaction chamber containing the nucleic acid and amplification reagents, a means for actively or 
passively circulating the contents in the reaction chamber via temperature of about 30 to WC, at least 
one housing chamber situated in close proximity to the reaction chamber so as to be used together with 
at least one detection material, and a means for mutually linking the compartments in a specified order 
fluid-fashion when a pressure is applied to the contents in the reaction chamber; wherein at least one 
of the compartments is provided with a means for immobilizing the nucleic acid material for the 
purpose of its detection after amplification at a detection point therein. 
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L a 7 if - ^ if -r k ^ ^ ^ n ^ r f 

L T ^ O ;i)<i[f ^ H<^o ^05:^^32 

^ L o l(5i ^ 3 6 Irtm^ (O^mMs «»J X. / * - 
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*i - ;UHJtgfi: rj ji X -5^ ;K ^J;i^±'3M 
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< . 3?. ti v' - h 1 2 tm — mm<^ y \y ^ \i 

{!> < i ^ ^ 2 6 o iv-c •> ~ h 1 4 ^ 

mizTJiyi^^-j^'i§(D^i^^-h6 4 cm 5 m:> 

^ W L . F*9 {HI] :i? ij -7 - ® 6 6 . * L < V - 
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«*r -So 
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;&<#^-e L A> A< ^ <^ >r > h P , - 

Ps*^fl9L;tit^tt:±-r<D?«(*:^WPi^^l^B#fi<3 
Jc»aEEf-'5 C ^ -So H . 4 4^^ 

gi3!inLy;:ti^»Cffi:/J*<^XORS5^2B.30.32.36 Sl 
?>'38»cpIB^6<3*c C^jx.tfi® ^ {ciS^ ^ n/c^^ f 

§g5fe$n> zfe^gK(**<>ii^ 4 9 LT i3i ^> n> 
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^ JE:j^7 J; 0 /h ^ ^"^ c cb X' * ^ o 1^tb!^^40 Cl^ 

•> - h 4 1 ± tC/N'Y ;U43. 43* . 43" ^ X 0=43* " ib< 

n 5 ^ ti ^ Y ;U ti ?K 'J -^r - f - K ct f3 fiSi . 

\i- K ± ± IS L J: 9 ^i: D - y :;f: tc 
^ n. ^tb-r § DNA i /^ -Y 'J y y ^ 

ti^ o :^ ^> ^ ^ L < ^ tr - K m o fc QNA <D 

-otzh^- h'<0 /N- ^ ;U ( fP^J ;L ti' 8 it* 1 0 ) 
A> t» CD ^ ^ if L *i) /-w ;&> -5 ^."^ C <i: ^: ^ 
7^ «y X hf - K ^ il -e * ^ o 

t> :® ^ $ n . it CD fai 7=^ >? y h ^ n ^ 
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T.'Tczi -7- ^ > ^' L tzi^-r: ^ ^ ^ ^ <D ^ o -^s. =7 

l?^T?*>f9. ^80X iO^+;f tCTfP ^ Iftco^S 

Z3 - 7- ^ > ^ z3 - ^ > ^ itt^ (Dm,^ t L 

7K]^tt1ifeiS[(hydrasperse c I ay ) *J J: a' ^ <75 

8 S:?>*Pg^30. 32. 34, 36 R O' 38 O 7^ 
t? * u «>c . c eom^.-r^±m'y - h tf ^ •> - 
h 1 2A<m2|2ro26' -e:a^f<^^llD*J^<3D®BfT^I^ 



otfD->-h(i;. il2§2 1 t^'M 2 6 t <D m ^ j^. ^ 
< ^ ^ n ^ o X, . ^ ^JS: ^j: Ifeft V - ;u J; «9 . 

B^&*J^X>^n-^:J7i/i:*:), CCD:/ 
49.52 ]^?>'54CO^citc::Jol.^r5S^i LrmtlT*5 

^J^fcO^-E-O-^tfaSES^SDilii C-*5 X ttl X. ^ n . t 

«>; -p «c •> - n ^> <t 9 iz^M^ tix^"^ 

S « ^ f c ^ ^ -> - ;U ^ n ^> o PI ^ ^0 J§ ffi 

-^Ki. mi-mi)" Lib ^ titzm{^^<^^ <^mi^ 



O :^ »? fC SI5 ^26* «*>-hl2CD^±^Di 
*:jgSx.TfRlt>*a3 L. mi 9 Elt'^f ^fSjU^flgSHSae- 
^jr^fi^^ "tir-S C i A-?X# ^ » $ i^ t^. 1^ 1 9 EIlc 
^ -r J: 9 *c -> - h 1 2 S: 1 4 (i # 6^ v:^ ;;Jc 5> t> 

ti . X -r «c ^i: o r b- h 2 a t)<m^ 
^^^ntz'ikizm^'^m-C' ^ ^ c tx- ^ ^ o c nit 
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t^ — ^> o y-c u A 2 3 ^mf^-r ^ c t 

^T^T•9Ci;!^<T-^^o 7L2 2 ^ - JUT ^ ^ 
^ « U A 2 3 « •> - /I/ 1- 5 C i *<r- # . b- ^ y h 
2 4 tt^Jc c ci?LtcitJ$&^(cff Li^it; c i *<i? ^ 

ti *i: ^i: ^ /s o m'^- juit^^ L^'^:^r^X'^ ho 
± IS CD J: 9 . 1^ ct c>* in «fc i^:^ II ^i: 

PGR mB!lj6<J?* L< f,tmm2 6-e — o^L< «jK 
:^ o X h U y y I 2 J: 1 4 ^ 2ni 1" -6 c i *c 

DNA it^ C i:im\'^mrii^^^ tl. - ,^ X h 'J 
^4 2 lilgflSf ^ C i IC J; AaJE^RO*^ 

^«c^^26B tfifi}<m^. en ^ -»f V •:^>'i/DNA iti 
(oiham^ t (Dm^^xmfiSi:^ tih z t J: h o 

548 fCifettt^n. DNA ;&<Cn«^0|lg^(Ci3*gfE-r -5 
(D^m^-t i> H tA<X^ ho CD X V ^^^< Jl^-^" it 

m'^(D h(Dx^ y) . m^\t€. m & m^zTjk-r ^ r> iz 
jvi)<±m,{zw tih t . '>-hs2±^zmm 

±iA h a 'K-^l/B 2 ity V - X^ hi)< 
^^^U ^ C t/i<X^ hA- ^X^ ^ . o ii A 
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=f ^^m<^m\z^mi^ nx\*^ h t)^ i^x h h o 
K*50*c. ^^^-y V ^^m-t h(o\zmm^tih 

c nt±^li:^^;&<i£:^|e|^xii^»cv<4- ^ - A jc <t r> 

■r -So 

^ ^ X B A<iaJ!iD * nri^ -5 o 
sn^. ^:x-< y HOB ti^ritjifHi^iifcpgm 

268, 30B, 32B, 34B. 38B. 40B S: a*42B ^ # L s ^ 
f:: «^ t" S o Li)-LtS.ii< ^mm^^t ^ <D mm iz 

m-thn Ca:>XofS.mftSL\ZX^ . DNA ^ «i O 



EI ) ^ ^ ft -c . ;jn ffi o ~ ^ it ^ A ^ 

^Wi-r hm\^. ^§^P7 0t±^P22A coJf^ifHj 

^ii,i^nh±x(D^m'^%m't h(o^z,m.m-r h c 

ti)<X^ ha 

±x <Dmm.^-^^i^^Kmmc^mitmm^s.mm^ 

mfi^-t h tzib) X h > 1^ b' X h > ;i>< 15 
n-Sofifl-^. b'Xh>tiPiM03'U4-->7'>'U^6D 

HP-^. ^9-i2EI(-*J U^■C. ^^^y hl00(|^9 

126 t.^ih^n^m^i32{m 9 m) ^i^m 

OP^^IC^ < i®g§144. 149, 150, 152, 154 0'156 
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3il2§152,154 &0'156 (1 ^ 1 2 SI :^ J; il 

^123 ti tC l: (EI^L/Sl.>) ^^oT*5*9. 

«3D^m3?Jl:^o a£AKlP122 3S5:0*il^r?^0 159 ti 
h *c J: «9 •> - ^L. n S o 



?SBt1 ¥3-7571 (13) 
182 tiii^i85 Lxm^i^o (omm^zmm^ 

h >184 J; 0 ^ C i 7&^T- t o 

192 6±l5iiiX;?iil94 tc J; o n^Sfi^iC^W&^J ^ nx 

w^T^ pa M 140 icmA-r^Mmmp^ii.±xv^i\5iT 

m m Tfe ^ 9^ ^ ^IJ ct *i 9i -T? * ^ C7) t 
or^"e*-5A<. -fi^iJjttdr-fe^'Ua-XT-fe-f - h;*<«> 

-So 



^194 HDNA {C/N-r T?' »; ^ ^ n /"c 

tt t> o r- * ^ o sp-^. Pi^i32 n<^^^zr u - 

ati. - B ?a«:*«|SgMl40 t;i5i]ilt"nfrfI!S^l26 
*C ^ 194 C ^ L < t± h ^ -y ^ ^ n - K 

{9. c: n «i> col5rf4^!^-f?§^i40 tciSfl:^-^ S 

LTiS^^bl^^JF^/^^ao Fimi32.l34. 

:^ V > Kt ^ ^ t \^ ^ ^ o -eon 

t> 0 J:i ^ 26 /< -y ^ - V <Ji L T > ^ ;U ;i»< 1^ A ^ n . 
iiJ: C> f X h > ;6< }^ A ^ ti 3 T > ;b tiiSi §^ {c 

^» n T * « X- T > -^^ /u 5Br »r L > ^li: a ss: m 

113, 115 S:0^184 \Z. ^ V) tl ^ l:ixh>'i84 



n£g#^^PiM126 ic^t^u. ^^X-r *y "Ttc J; S 

^ ^ K -y hloo n ^fe fc J; ffl ^ n ^ o ^i^n 

<Ch"Xh>t±l^9[a<^[gl^C0ct^(C{iS^n. 
y-f }VMk titr^^y h L- xr^a □ 122 (ca;A^ 

n^o ilKl2i ^ii:ig-r S <h ^ (ci^ :^ 
126 tcAf?. PS^126 ic ttti*il«l^;i)<-rx*c:?^:^ 
LXl^-5;&^DNA i ^ fc S lg A< ^ A ^ n ^ « M 
^f^ai59 S:0'il2Sl55 {lPg^l26 ^ ^ M 

X h -y /<35<Mgi5l23 Id^^ A$ r?3ni22 5t 

^xfifeiiMiu ^^Lx^ft>n^o 
c CO -i^ > h ^ X b' X h > ii /i o 

^5^t:ip^^i32 tDb-xhviis i)<t^m^ 
132 co<^ai^ti54^P^^i26 (cjtpLm-ro w^. r 
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S4^) ti ^ * L < 'J ^ - b' ~ K ^ M M L . 
U V - t* - K t;: T b' -r -f > l:: :t ^ Xtrf 

nSo PS^134 ;&Ms><3D^!fe^Fffit4 b*;^ h >115 C <t 

125 tc#?s-r ^ c t^^iffit-r So •enj&> 

126 rt7?ja'^<^ ;^ T- y r «c L7i;i)< XlSlSI^^M 

®n4 ^/^LT42' c 5 ^ra^^f 9 c i «c 
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75^ t>i!S«Sl56 :fc<fct>'155 ^ il t T fP L oJt J: 9 
144 (C *5 «t 5 SI S ^ n >^ >f y y ^ X aft * 

s?;&<^l94 LriRiK»1196 S * tl S o d 

© iSfe X T- •/ *C T ti f X h > 1 84 t± §1 -o 

140 -v<0?«(4:(D»2S(Cffiiit^S c i ^p^iht-s t> 

Ml 38 ®x h y ^<mmft<^^ <r>\^ 7. h >ii3 ^mf 

ii * "ti- 5 C i cfc »9 iM?S 155 J; C;^ 157 ^ n 
7 M -/i:4*ttS*f*4l4^TKtC®JK)iRI196 fCfflPL&S 



*c^tt Si£:^3l«*K&fjlcti^£i>o CD H ife (CM 

^1 3 EIl-^J^^T. ^ -y h 100C(i|1^126C, 

132C. 134C, l3eC, 138C 15^^ Z tl H> <D (O X U 

eiMiP!»l-ft«-r So fx h >113C. 115C. 184C 

m.i32Cii^th^mt Lxm^yemm^^^-t i>^^ 
»;-7-3eht»ff^^$ns5a[tef — h' 4rmm lx ^ *:) . 

^DNA <^ — JSS^ -r y y ^ -< X 5 -li: S A6 CO 



ic/N-rri; y^j^-fX^-e-s/^ia^cD^cT^-e^So 

C *^>llliS^J-Cti. DNA ic^feff r «; v ^ -Y X 

* n T v,^ 7 - ^ tti ^ a - 7" ^ ^ y 'J 
^^'<Xsn/r4><3!>*>«5»5>«I^S/rto«fecDC ch*<^T 

tDttSo i5fe7^?SFaf*<PSiii34c*^ t>a A aye ^ 

Mii;&<Pi^l26CcDT{fiUc9]?JD ^ f - K^il:fe 

J; c/^t^liDNA jc^N-ryij •y^-rx^ns-^m-Zn 
-r^^t^rso ati 3? 'J - a - 

Of ^ tl t» CD -5 '<;1/*|!^M126C t» PS^182Cfc}f L 
?!fEU, l«(^182C-eti f X h >184Ct±iRSi L. 

feJ:a:xh y/<?9^(*7&<ilO'C^n. ]Sj^;^-c*s 
Pg^l26CF^ JCi^lMDNA # ?9E S t? n fe Xj< 
^fiJ^ $ tL S o 

m8-12|g«)^^ A y h ^Dlt*> 0 <OftlJi^)^J66««J i 
LT^ HI^132, 134. 138, 182 ^ L < it ^ <0 C ^ ^ 

n^-^-c-y h iz L^m^n ^-r ^ m s mcow-m 

la t4 * - ;u K «5 iSR it ^ (c ^ S f«J d< 
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^ 5 o 

Ll^a i5Jl fir Ift L <^ i l5l ^ AX a [5] - ® 1^ 

134d, 138D L-r:fo *9 . o f h > U 3 D 7i< 

•:/;U^SlSmT**>-S^^126DtcaSi||-r5ftt:)0tC. 
j^C u r . ElT I5& Bfl -r S f4 [±J ^1 ^ •> 3 >' 



200 ML. ^ ^j: o a: c 5 . 123 

t -Bo il*Sl21DH b'>^ h >113D<0tiLT<0 > h 

201 -cp^^zoo tcA^o 

PiM200 £D^^fSlJg202 -Cril?S204 {t^?^m2^^ 

:7 ;Ui5'208 35< E S ^ n ^ o ^ 

^ltT o ^ -f o > t» L < u r a h* u > r ff^ 

|!g^206 ;^^^•^>ilK210 di ^ n ONA 5^CKf& 



^icWlM^tl. C C fCTX-lOOtiRohm and Haas 1± 

?&>'?»A#"r'5c:ti:/f<x-§sii^'r^>ti'D^S^t^ 

u,pg^cD^igcDa>^i:<<tt— Sf5220 ^mrf^ir ^ :l 
t.\zx-^x —m^.^^^'irf o hfi<x ^ ho d 
(3D T ;U = X. a - A ^ A '< y h CD jS ffli] ( »ij cd 

5 c <b J; I? |!H^2ao ^rW5E«;«ci7jn^^ s c i 
ii^ ^ii^reT<^ji^i^£o^»r, PS ^200 

208 Cl^ L ^ n -5 o 



* 31 ti . ^ m M r ^ fr^ ^ L < ti 

•^r^T-? C <!:A<S?* LV^C <i:;!»<*^o 1^15.16 SI 

L/^CD<i:l5ia<?5SI552,tl|Hl — co#jl^#^^^ffl-r^ 

^15SI fC l> )ikm t^^\^^ y hlOOE 
HRI5M126E, 136E. 138E. 182E ^ M L . ;t T . 
Ai b'/?. h >184E^^Me-r il?Sl2lEtiF^ 

g§151Eti?g[^*^^<^F^^t'il^t--5o f';^5^>{b 

gSl57E*CilKl57E^/M.T|Sjg* tL^^o Ji?Sl44E 

155E, 157E xr <7 -^^ I. ^ h fz }^ <D h X ^ h o 

fi^fti^^»j:^*cs:a^n«>^mi^i94Ei:tti^^'^, 
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it DNA ;&<??:af Lri^-Sif ^tc^m;&^DNA « ^ 
/I <h i/^ -5 C i *^ U^rtnc LT t>aij5?&<^W&A<* 

UT/hTt'T'-rXstreptavidin). b';rf'>Yfc:/ 
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'J>^i < i t> 3/* o-rtilR 1^^250. 252.254 fC ^ 

ffj *9 t> nT*> <9 X mW.25Q tiif >^;il/DNA 

a-r. 252 n.^omm-^o-y^ 254 IEco^iJ^Si:/ 

^ >V C0S?5262. 264, 266 * iA* L T . ^ 
270,272 It^nm-r ^ ^(O-C ^ ^ o i)- < LT. 

L < (i 3 CD :r ^ > •f'274. 276, 278 5> 1^ 5 n , C 
-OiO:/ a - ^rtliiS^fXDNA i: « ifi ^ fi^ 



o - y tt'^fw^:^-^- ^DNA Jta6©ift&^&Jj 

^s^i^T?**?. iJ^nc < *>^^Il^^i©Ba^Dift^u-c- 
1*3 - K^«t;i£-rsc:t-e*Sp 

7b<^ z <D a :^ It liXT (D X o l^rr t> tii, o Tb' 
T'^>'ai^f-K(lJf^L< t±PgM250,252 
254 (CiKfi^^nSo i^t§$n;^DMA l±i®S274. 
276.278 LT^^ t^>«fetti^ LTJC^IS ^ n. 

fc'-K*«fedi^«i1?Ltt3-rp cn^^tDfii^tiia^ 
ICJto^^n. l#*g^nfcDNA ii'^JCPi^268 R t/ 
272 *C TPg^250 J: t/254 ^^ i@ ^ ^ a 

S270 y ij t$^>i' X3&<je nci^o 



u y ^ ^ >f to ^ ;i/ $ n en ^ t' - K (c ^ l jcc 

J; 5 -7 '^^U^ft L o - tiitt^DNA to 
A J c 5fe 55: ^ ^ tfi m -h 1=: i& CD ff^ jO? *f»l $ n T 

ti F»5 h 5 <y ^ ^ n t: - K ± IC :F i& <!: $ tl T *i 
/iDNA ±7? h';*- -f- > i M^E-r -5 ^ 46® 7 '^-'UDNA 
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^190FS:CKJKj^^l39F< m 1 9 lEI) *c {sj liX 3^ $ 
tirfu- y^m^-r '5^sOSS|5^194F«JT^ L < 

ii ± < /^ >^ U v ^ X U ^i: v^ o ?R PIS ^ 

190F*cl34FXtif{ijCDSi5 5a'3J?^ tl. ?:)!:^^r-T 
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<D «j m <!: L T + A h H Jt ^ &^ 

S /C. C <^ % 0^ c75 ^ i > h ct S 

IPS 4 Eitt^ 1 Eiiiovi-vi -y-cm.^ n^u 



mioEi. 'mam. ^i2Eiti^ 9 iao5^/rx-x 
xi-xi xn-xii i^jcir't^oT^^ as^®[2]o 

^1 sEin^i 5SIOXVI-XVI o T^-r 

^1 SEIWI^I 7 SI(DXVI I I-XVI U fC?4JoT^ 



10, 100. lOOC, lOOd. lOOE - ^ zi. < y h 

26, 26A. 26B-;K^em 

30. 30A, 30B-JKtf»im 

32. 32A. 32B-iiXfe^^ 

34.34A»304B •••iKlft*}^ 

36. 36A. 36B-' Jl3?$f«}^ 

38. 38A, 38B"-iiXiN^^ 

40.40A. 40B-J^ttim( ^ai-y--^ V^^m) 

113, 113C, USD ••• fx h >^t&^S: 
115, 115C. USD tr>?. h >^S&^^ 

126, 126A. 126B. 126C, 126D. 126E-J^;5^ 
132, 132A. 132B. 132C. 132D. 132E - lOilft^^ 
134. 134A, 134B, 134C. 134D. 134E-iKftS^ 
136, 136A. 136B. 136C. 136D, 136E — iRfi^^ 
138, 138A. 138B, 138C, 138D. I 38E ■'- JK lift M 
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139. ISQA. 1398. 1390. 139D, 139E iIR ^ 

140 -^feaims 

184. 184C. 184E h* X h y^ffj^g; 
126C. 194E, 4 h 

260 - fx h >^m^^ 



3^7 > ^< - - 

#S± S ffl ^ 

H # ^ 

iJj a OS :^ 

#3S± S ilj m 




tij II r-^ s 5 



Mi 



-r- 
/ 




ti 

I! 



II 
II 



111 




l! M I 



t 



II I 
II I 

II I 
II I 
II I 
II I 





eg 

» V N, 1. s. i> 



^1 



'I 



5: 
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m^cm^m: @1989¥ 4 E 17a@*[l( U S )€)339923 

^ T^')ii^m.m, 14534, fv^y7^- 

t:>i"J- K, ^^y^^T a— h 23 

# '^T'fUTA ^Na;uK T;»« U — ol- 3- 14615, a^ai;^^'-, 
Kc:.-yi/ci J:^-:/'!— h ^ I/ — > 320 

# i?3> :rjv-X 7 T^'J*-^?Kia, -^-a-^^ 146I2, a^ccx^'-, 
-^l/VU-i irnxn — h* — 148 
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^ ^ 1# IE # C tl 7^) 

W-f^ 2 ^ 5 ^ i B 

^m-fr^-M ^ m X m m 

w-m. 2 ^^w^mm 22293-^ 

2. ^m^D^ffr^ 

3. ?iiE<&-r5# 

4. ftS A 

m^^y mis 504—0721 

4 ^) *^^drl 



5. mjE<^^^n 

(1) QfilBB^co r^n^copss®^i|$&B^ J (Dm 

(2) SI® (1^ 1 la) 

6. MjE^OI^^ 

(1) ^ 0^ p ^ 1^ 0^ ^ )a T CO ii M IE -r o 
r43j <bMiE-r^o 

<D 8^^^33M 8 @ 5^0'18^T @ r62j ^ 

resj i ^lE-r s a 

ct J i CO Pal r ( m 1 SI ^O a # »^ ) J =^nA 

ir o 

(2) m 1 ISI^S^imcOil D MiE-r ^ o 
6. ^ftm^cogii 

EI® 1 1 is 




F/G. / 



60- 



-In 




12 



m ^ 

.1 V ^ f y 



23 



/if////// / fy / //// / r/ /f 



^3 



PI 
in 



'40 
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#IS¥3-7 5 7 1 



immm^ m^im u^cdz (dm^ic ^ ^miEcDtw^ 

C^tTH] ¥Jt6^ (1 9 9 4) 7H 1 2H 



[^W^] #lf1¥3-7 5 7 1 

UmB^l ¥^3¥ (19 9 1) IH 1 4H 

[mM#^] f#M¥2 — 2 2 2 9 3 

cm 1/00 A 9050-4B 

C12N 15/10 

C12Q 1/68 A 7823-4B 



^ 1^ m lE m 

1- 

¥jS 2 ^#|*Fjgi^ 2 2 2 9 3-? 
2. ^PM<D^m 



5. MiEcD^t^ 

(1) 9H^«cD ^!^p^m^(Dmm\ com 

(2) ejSffl^lOHieff go r90' J ^ ^95" Jl t 



4. ft a A 

»3fe^yP9b:;l. ^3S3E04— 0721 _ 
J^^ ^m± (6579) » Tfc Ifl 
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#IS¥3-7 5 7 1 



2. #fFW^©$gH 

ft Lrftsr < t — ::>cr,m.m^t. mil 
2, Iff*:® 1 triaftOiSajr^Jtr^r. mSEgCE: 



Mitmmun. taq ^f^'jy^-if. rr^-Y-^-m 

4. DNA J:c;=KUit-5SS^:::tei'»T. 
^ifipi^ '5 /-c tocDii^/j < t ^1 ^(OJ^\t^mt^ Cb) 



7. 3s^;^ii^^-r^i-a -/ ji fj< m M lb ir 

t^T ^ift ti-*4 IB L A> o tfe Hi f ^ t:: *J V^r . 

© ^ ^ tf t> L i6 ^ to fj la fii ^ ^ *9 S ( r ^ 

m^^<D^ btwi^AL. (c) Hri^^|i?!r5W 

^ tfl ^mm(D^3t&it\Ci:^fz->X^ y 

fli^^-HrS c t (I J; t)«Se#*^F^iiipi Cd) It 
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#lfl¥3-7 5 7 1 
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